. Noticeable complementarity showed demand for yogurt in families with three or more dependent children (Eqi,, and families without dependent children (Eqi,).
antimicrobial proteins, oligosaccharides and lipids protect neonates and adults against pathogens and illnesses [7, p. 437] .
Another important and the most hyped advantage of milk and dairy products is calcium (120 g in 1000 g of whole milk) in soluble forms important for bone growth, respectively -to prevent thinning bones -osteoporosis. Austrian Society for Nutrition (OGE-Österreichische Gesellschaft für Ernährung) and the German Society for Nutrition (DGE) recommend adults consumption of two to three servings of dairy products a day, for example in the form of half a pint of milk and 50-60 grams of cheese, noting that at present is this level of consumption below in all age groups of the population as can be seen in Table1 [10, p.430] . To children and youth is recommended increased intake of calcium in milk, which would correspond to the equivalent of 15 g of hard and 30 g of soft cheese per 100 ml of milk. These calculations showed the following daily consumption of milk and milk products [25, p.487] . Besides price and demand factors there are also other, non-economic factors, that affect consumption of food, milk including, food choice and purchasing processes [14, p.407] . Detailed mapping of consumer behavior and responses gains importance in recent years as a result of global economic problems and financial recession, when consumers reassess the volume and financial costs of their purchases more than ever [20, p.1040] . Various advanced techniques as neuroimaging and biometric techniques are used to survey the unconscious components of consumer perception. They help to uncover hidden customer reactions and identify relations between internal emotions and external consumer manifestation and real buying behavior [1, p. 25] .
In the group of 18-65 years old consumers it plays the most important role the cheese consumption, while for children the main sources of calcium are milk and dairy products, whose share increases in older age groups especially over 65 years.
Milk is also essential in the diet of vegetarians for its content of vitamin B12, which is basically found only in animal products, and is valuable and suitable combination of diet with certain plant proteins such as potatoes and cereals [5, p. 512] . Production of milk and its processing into dairy products is a permanent part of the integrated interplay chain of agriculture and food industry. Consumption of fresh dairy products is the other driver of dairy products in the EU. In the development the decreasing consumption of milk is substituted by increasing consumption of fermented milk products [8, p. 21] .
Methodology. The aim of the paper was the quantitative analysis of the determinants of demand and the level of consumption of milk and dairy products in relation to consumer prices of dairy products and disposable income in terms of consumer segment of households with dependent children.
For the empirical estimation of demand functions of selected dairy products in relation to net cash inflows and the prices of dairy products was used a linear regression model. Research of price and income bonds in consumer demand for milk and dairy products was based on the database SR-COICOP. From the household budget survey data was collected data about the purchase of milk and dairy products and the nominal amount of net cash income of private households per person per year with regard to the number of dependent children.
The choice of linear representations of cost-income depending is from the basic level of these relations when examined consumer demand is relatively insufficient. In addition, this formulation provides easily interpreted results, which for more dynamic model is also very important [21,p.170 ].
Linear regression model of demand for dairy products (Qi) is based on following relations:
respectively multiple regression:
where: Qi -demand for i th dairy product in kg per person per year; P1, P2,.., Pn -prices of individual i th dairy products in €.kg -1 ; I -net cash income in € per person per year; ei = random, residual component.
Price elasticity of demand for food Qi based on linear demand function is calculated according to the formula:
Income elasticity of demand for food Qi based on linear demand function is calculated according to the formula:
Indirect (cross) price elasticity of demand shows the relationship:
Changes in development of monitored indicators for the whole period of the time series we are described by the average growth rate k'
where: ki = yt/ yt-1 in years i = 2,3, ..., T.
Results and Discussion. Development of Milk and Dairy Products Consumption in the Slovak Republic. Milk and dairy products are irreplaceable in daily food consumption mainly because the milk is a complete food by itself and in addition to vitamin C and iron contains other essential ingredients for healthy human development. Under Council Regulation (EC) No. 1234/2007, the dairy product means product derived exclusively from milk, while may be added further substances necessary for its production insofar these substances are not used to completely or partly replaced the milk constituents.
Amino acids in milk are present as a complex compound containing calcium, phosphorus and less amount of magnesium. The remaining part of the protein consists of whey protein. The largest part up to 82% takes the protein casein which is also the exclusive milk protein and does not exist anywhere else in nature [4, p. 194] .
Low-fat milk consumption might have favorable short-term effects on satiety and energy intake in obese children. Milk consumption behavior of adults between the ages of 25-49 were investigated using a telephone survey. It was found that the bulk of milk was drunk by a relatively small portion of the respondents and consumption decreased with increasing age. Plain milk was consumed at home principally in the evening and almost always cold [18; 11] . At young age physical activity and dairy consumption positively influence bone mass. Promoting physical activity and dairy consumption in young children may, therefore, maximize peak bone mass, an important protective factor against osteoporosis later in life [3, p. 1480] .
Studies have shown that whey and casein are the major proteins found in milk which increase insulin, cholecystokinin (CCK), and glucagon-like peptide-1 (GLP-1) levels, which in turn lead to the suppression of appetite and energy intake [2; 6] . The other component of milk products which may affect the energy intake and satiety is lactose, which is classified as a low glycemic index (LGI) carbohydrate [9, p. 439 The downward trend in consumption of milk ( Figure 1 ) has been observed since 2000, when consumption fell to 70 kg per person per year, followed by 2004, with a decrease in the average annual consumption of less than 50 kg. On this, in terms of health professional misconduct by consumers and declining share of consumption of milk in the last decade, growing progeny was mainly accompanied by intensifying advertising ratios of available products made from milk and flavored beverages. In terms of nutrition as a positive development trend is seen an increasing growth in supply and demand for yoghurt, cheese and sour milk products [13; 15; 16] .
Development of milk and dairy products consumption ( consumption of milk and dairy products by an average annual rate of 0. 4%. Since the recommended consumption of milk and dairy products is 220 kg and rational consumption zone is 206 to 240 kg per person, the current development of milk consumption of can be evaluated as unfavorable.
Figure 2 -Development of Milk and Dairy Products Consumption (authors´ research)
In recent years has been noticed a concave course of an increase in consumption of other dairy products with higher added value, mainly cheese and curd ( Figure 3 ). Consumption in kg factor of growth by an average of 5.8% (k '= 1.058), increase in real income was reduced proportionately with an increase in the number of dependent children. In 2012 the households with three or more dependent children reached level only 54.65% of the real income in comparison with the income in households without dependent children and 66.21% of the income of families with one dependent child ( Table 2) . Rate of growth of real expenditures on food was relatively low compared to the growth of real income, which was caused by a smaller increase in inflation. As shown in Figure 4 , the lowest 17.7% share of expenditures on food was noticed in families with one child, while in families with dependent children expenses slightly increased and in reporting period amounted from 19.8% to 26.5% share of the real net cash expenditures. children. This downward trend in the consumption of milk in mentioned fourteen years (since 1998) has an impact on the health of the population, in particular the development and growth of young population. Experts point out that for the health and development of the organism is milk the promoting food providing the optimum ratio of many biologically active substances essential for full nutrition [12; 17; 19] . Demand (consumption) of milk in the Slovak households (Qij) relative to the consumer price (Pi) and the average annual cash income (PR) in the reporting period 2004 to 2012 reflect the demand-linear regression functions specified in Table 3 to Table 6 . In households without dependent children the demand function coefficients characterizing the impact of milk prices and the impact of the income attributable to one member is statistically inconclusive. Consumer demand did not refer the theoretical principles of demand and increasing own milk prices did not result in decreasing of demand. Consumption patterns of other milk products in the segment of households have statistical significance and consumption was carried out according to the law of the market. Demand for milk, cheese and yoghurt was income and price inelastic that shows the same results in four price inelasticity milk categories-namely premium milk, whole milk, low -fat milk according to a study by [22, p. 1485]. Only demand for other dairy products was price elastic (EPDi = -1.346), which was reflected in the fact that at an average consumption of 11.51 kg of other dairy products per person per year and the average retail price of € 2.232 per kg and cash income € 4688.2 per person per year, the price increase by one percent declined decreasing of its demand by -1.346%. Consumer demand for milk and dairy products in households with one dependent child was conducted according to the law of demand. Presented regression models show statistical evidence supporting the 5% significance level alongside the demand for milk that is not statistically significant. Income elasticity of demand for milk has a negative value (EIdi = -0.060) and milk appears in the household segment as inferior (inferior good) and income increase by one percentage point would reduce demand for milk by 0.060%. On the other hand, demand for other dairy products was price-elastic (flexible).
With an average consumption of 17.94 kg of other dairy products per year and the average retail price of € 2.38 per liter and cash income € 3956.26 per person per year, the price increasing by one percent decreased its demand by -1.925% and significantly reduced consumption. Demand for milk, cheese and yogurt was price-inelastic and was conducted according to the law of supply and demand (Table 4) . Based on estimated regression models of demand for dairy products can be characterized the demand for milk in households with two dependent children as the inferior (inferior good), where increasing of income by one percent resulted in decreasing of demand for milk by -0.656% and growth in milk prices did not cause a decrease in consumption of milk (EPdi = 0.115) and was contrary to the laws of the market. Households with two children response more sensitive to the rise in prices of yoghurts and coefficient of price elasticity (EPdi = -0.856) is approaching the limit of elasticity. One percent increase in the price of yogurt resulted in a reduction in demand for yoghurts by -0.856% for other dairy productsabout 0.691% and cheese by -0.421% (Table 5) . In the households with three or more dependent children the demand function coefficients characterizing the impact of the prices of dairy products and impact of income in households with three or more dependent children have significance at α = 0.01%. The demand for milk is statistically inconclusive and was conducted according to the law of supply and demand. Increasing the milk prices by one percent increased the consumption demand by 0.249%. According the given income was price-elastic demand in the consumption of cheese, other dairy products and yoghurts, for the purchase of which one percent increase in consumer prices resulted in a decline in demand by more than one percent (EPDi,= -1.148 to -1.245). The families with more members have not only the lowest total consumption expenditures but also the lowest real expenditures for food and non-alcoholic beverages. In 2012, real expenditures on food and non-alcoholic beverages were amounted to an average of € 613.59 per person, while in the families without children the real food expenses were at € 1,031.2 and thus higher by 1.68% (Table 6 ).
Modeling Substitution Relations of Demand for Milk in Slovakia.Milk nutrition accompanies man from birth throughout whole life. It is also the raw material for manufacturing the other food products, allowing the market to offer a wide and varied range of alternative products. Physico-chemical characteristics of some components of milk allow producing a wide variety of new products [23, p. 75]. Current surveys shows that the price, taste, brand and product quality influence the consumption and demand for milk and dairy products the most [24, p. 15; 27] . Decreasing consumption of milk implies very low consumer awareness about its irreplaceable role in healthy human nutrition. Generational decline in the consumption of milk is also reflected in the US [6] . To present the milk as one of the most important sources of nutrition and good health is also awareness in families and especially among schoolchildren. Intake of up to three servings of dairy products per day appears to be safe and may confer a favorable benefit with regard to bone health [24, p. 14] .
Substitution and complementary relations in the monitoring of milk consumption in monitored households Gij relative to consumer prices Pi and cash income quantify regression coefficients in Table 7 . Direct (own) price elasticity of demand for milk (Gij) is expressed by parameter b1. In families without dependent children has a value 1.51 (Eqi,1 = 1.51) and points out that the increase in the price of milk by one per cent with an average consumption of 56.04 liters and the average annual income of € 4,688.2 resulted in the increase in demand for milk by 1.51% and demand did not take place according to market laws. Identical consumer behavior in terms of consumer prices for milk has been noticed also in the other households. The demand for milk under indirect (crisis) price elasticity was carried out elastically and was substituted by other dairy products in the households without children (Eqi,P2 = 1.062) and in the households with three or more children (Eqi,P2 = 2.373), while the demand for cheese fulfill complementary (additional) function of nutrition (Eqi,P3 = -2.468 to -0.249) and the rise in the price of one product resulted in a reduction in consumption of other product. Yoghurt consumption acts as a complementary food excluding the households with one child, where yogurt has a substitute function (EqiP4= 1.357) and a rise in the price of one product increases demand for other product.
Income elasticity of demand characterized by regression parameter b5 measures the flexibilityelasticity of demand for drinking milk and milk products due to changes in cash income. Positive values of the coefficient of elasticity b5 indicate that milk is a normal good. In households without children and with three or more children increase of cash income by 1% resulted in an increase in demand for milk by more than 1% (Eqi,P5 = 2.041 to 1.342) so expenses grew faster than income.
Conclusion and directions of further researches. Based on the results presented in the paper it is to be noted that in the reporting period from 2004 to 2012 was observed upward trend in demand for other dairy products, curd, cheese and yoghurts. This positive trend in consumption of dairy products with greater added value was accompanied by the annual descent of demand for milk. Overall, based on the average growth rate k' can be concluded that there was increase in consumption of dairy products by an average annual rate of 0.4% (k '= 1.004) as well as the curd and cheese consumption by an average annual rate of 2.1% (k'= 1.021).
In the households without dependent children the consumer demand for milk did not take place according to the law of supply and demand. The demand for milk, cheese and yoghurt was income and price inelastic while the demand for other dairy products was price-elastic (EPDi = -1.346).
Consumer demand for dairy products in the households with one dependent child was conducted according to the law of demand. Income elasticity of demand for milk had a negative value (EIdi = -0.060) and milk appears in this household segment as inferior (inferior good) when increasing of income by one percentage point reduced demand for milk by 0.060%. On the other hand, demand for other dairy products was price-elastic (flexible). The price increase by one percent caused decline in demand for other dairy products by -1.925% and significantly reduced consumption. Demand for cheese and yogurt was priced inelastic and was conducted according to the law of supply and demand.
Demand for milk in the households with two dependent children was as with the inferior (inferior good), when increasing income by one percent resulted in decreasing demand for milk by -0.656% and growth the milk prices did not cause a decrease in milk consumption (EPdi = 0.115) and contrary to the laws of the market. Households with two dependent children reacted quite sensitive to increasing prices of yoghurts and coefficient of price elasticity (EPdi = -0.856) was approaching the limit of elasticity. One percent increase in prices of yogurt resulted in a reduction in demand for yoghurts by -0.856%, sour milk products by -0.691% and cheese by -0.421%.
In the households with three or more dependent children, the demand for milk was conducted according to the law of supply and demand. One percent increase in milk prices was leading to an increase in consumption demand by 0.249%. In the consumption of cheese, yoghurt and sour milk products, increasing consumer prices resulted in declining of demand by more than one percent (EPDi = -1.148 to -1.245), demand was elastic and developing according to the law of demand.
Demand for milk based on indirect (cross) price elasticity was elastic and substituted by other dairy products in the households without children (Eqi, P2 = 1.062) and in the households with three or more dependent children (Eqi, P2 = 2.373), while the demand for cheese was fulfilling complementary (additional) function of nutrition (Eqi, P3 = -2.468 to -0.249). Yoghurt consumption in the households without dependent children and in the households with three or more dependent children was representing a complementary food. In the households with one dependent child, yogurt consumption substituted the consumption of milk (EqiP4= 1.357) and increasing of the price of one product caused increasing demand for other product.
Л. Кубіцова, PhD., доцент кафедри маркетингу та торгівлі, факультет економіки та менеджменту, Словацький аграрний університет (м. Нітра, Словакія); З. Кадекова, PhD., кафедра маркетингу та торгівлі, факультет економіки та менеджменту, Словацький аграрний університет (м. Нітра, Словакія); Л. Нагіова, PhD., професор кафедри маркетингу та торгівлі, факультет економіки та менеджменту, Словацький аграрний університет (м. Нітра, Словакія); П. Ровний, PhD., доцент кафедри маркетингу та торгівлі, факультет економіки та менеджменту, Словацький аграрний університет (м. 
